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20 % L i B ik 5T B0 ) R A AT 5

) 1 > 2 32 oSy 1y ¢
ERA, RAEE MR A, w06 A
CL TR 6% B 18 X5 4500002 T 978646 3h BV 26 A7 23 ) T B M 450000,
3 WACAHRBHE A% BB EBE BT b2k 712100)

[ ZE] [HMY AT R L EE 400 76K Bd 7 &l 25 5% pH E /M 200 B B W 5 g e
PN I R R R B ARYE . D7) HIESS IR Lo (3°) 07 1 foe A3 15 591 45 A2k o e o 300 208 D3t o) 46 20 0 8L v A2 O A
W, HPLC v D BB v v B2 5 S, O 38 o I 8 o sk 3 38 L O o i 4 36 % 0 B 06 % s o e k. S5 Y e
BV R SR A A b 7 Sy AR TS AL 100 g, B8 2 T 400 S 100 mL, % e 100 g, 20 %6 %0 48 Ak 40 78 W i (T
pH 9.5~10.5) , FE S KN % 500 mL, FaE teil e 45 R 2, 20 Y0 B it v B2 1 5 V003 1 o A0 0L 289 oA 3k 9 0, B335
pH{H 9.5~10.5, % & 98. 0% ~102. 0%, FF & 2010 4F 5 25 UL E 7= W R B RE W B U T B 2k 2 48
(458 20 % B Vb B i A Jr i A 38 il 4 T2 e e T & .

[Xgin] Bk Bl & fE ik HPLC
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Preparation and stability of 20% enrofloxacin injection

CUI Yaoming',CHENG Jianguo®, LIN Li*,
XIANG Ruiping' , YE Dongyang®

(1 Henan University of Animal Husbandry and Economy ,Zhengzhou, Henan 450000, China;
2 Henan Puertai Animal Pharmaceutical co. L TD,Zhengzhou, Henan 450000, China;
3 College of Veterinary Medicine , Northwest A& F University ,Yangling »Shaanxi 712100, China)

Abstract; [Objective] The 20% enrofloxacin injection with low pH was prepared using meglumine,
polyethylene glycol 400 as co-solvents to provide theoretical basis for its clinical application. [Method) The
best solvent conditions were selected by orthogonal test L, (3*). The 20% enrofloxacin injection was manu-
factured according to the general rules of injection. The stability of the manufacturing technology was in-
spected through the temperature acceleration test, the light acceleration test and the long-term test. The
content of enrofloxacin was determined by HPLC method. [Result] The best solvent conditions of the en-
rofloxacin injection liquid were enrofloxacin 100 g,polyethylene glycol 400 100 mL, meglumine 100 g,20%
sodium hydroxide solution (adjusting pH to 9. 5—10. 5) ,and injection water to 500 mL. The stability test
showed that 20% enrofloxacin injection product was light yellow and clear clarity with pH of 9.5—10.5
and content of 98. 0% —102. 0% , which met the requirements of Veterinary Pharmacopoeia 2010 edition.
The product was stable and controllable with validity of 2 years. [Conclusion) The 20% enrofloxacin injec-
tion had the characteristics of rational prescribing design,controllable manufacturing technology.as well as
stable and reliable quality.

Key words: enrofloxacin injection;manufacturing technology;stability; HPLC
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LB NS ORI T AT e
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117 258 LU O Wt R I T4 A1 B AR 0
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.1 iz mEitH

RV VD B AR AE S O [ R 20 5 R R T B i
99. 8% .41t 5 H20120604); B iFvb & 5k 259 (%2
LCHMAEYHARARA A, & & 99. 0%, #it 5
FB20120206) ; 5 H i (N AR im B4 & R A R~
Fl, it 5 20120701); % &4 = & 400 (#t =
20120603) (W (HE5 20120308) , ¥ i K He i Bl 4%
WAk 2 ) A OB 2wl 4 gk &S R B (it S

20120915), = & & (4t %5 20120430) . & i (it %=
334029-05317) , 34 ph K HETT DU ARG 40 Ak 7 i A BR 2
g2
L2 FEMNHREE

KGF6/5-10 #7223 £ ML (1365 22 3 1 25 DK
J7) s AM-1. 2 22 T K AR (ot 58 s T b A 24 Ak
A B2 Al s LabTech-LC600 % C18 (5 pm. 4. 6
mm X 150 mm) = RO 35 (b 53 & B AR
F A ED ;B S YP-150GSP 24 5 fa e M sc b 4 (-
T E MR ) s ALS HWS-150 48R 15 18 15 77 4
CAEE B K A RS WD) s AUW220D 4 H 8 L 1
KA CH AR Bt 5 YB-TT 8 B R 0 Az A% R e T 8 K
JE AL F AR AR A F) s PB-10/C R B 11 (1l [&
LD
1.3 20%BEDEFHRNAEIE
13,1 RABEMNEAEZXE  2kEXH & 20%
JELVE U B VS VR e A 3 ) A R B LR 0 R 400,
pH {8 3 AN Z Kb J7 v e R ER 2 R 400 %2
WECAS[A] Lo A5 o) 5 W o — € 19 pH {E 4518 T 7K
30 d, MR ILAMULMEIRA T2 1k . LLRE 58 2 W i Vi
WV TH ELIC S, AT H 55 A E TR b BT IR 2R
IEAE R 1 T Bk 1.

x1 RBRARHMAEZHBETHERREAKE L (3

Table 1 Mixed solvent optimization factor levels by orthogonal design Lo (3*)
K- i (A /% B2 W 400(B)/ % H(O)
Levels Meglumine Polyethylene glycol 400 P
1 10 10 8.5~9.5
2 15 15 9.5~10.5
3 20 20 10.5~11.5
1.3.2 B3y Z x4k e BOERES KBS 0. 05 mg/mL RUEY RIS B4 KE R

B ZR 80 C A AR Ty i A M 4 AL A
AbJ7 i) I £ B 400 PRI AR S A BV D B
PR, FHAE 1 20 D0 S0 Ak Al VA 0T i 2= 98 T L B
FERL) M 5E pH H L HLIE RS U8 R R, 121
CHIEKTE 20 min, T K AL5E
1.3.3 B#yEALrETwaE RV ESFENE
S (rhie N R SR 5425 3 ) 2010 4F R — 36 1
Tk

T A5 1 - DL\ ot B Ak e B 5 R A B AR A 5
PL 25 mmol/L B W (= MW7 pHH =
3. 0)-Z I RBUEL 83 ¢ 17) M ShAH s K I ik K Ay
278 nm;FEE A 20 pL; WA 1. 0 mL/min, #
W AR Bk v BT EORMITTF 2 500,

W E 7 R 25 UV U0 B3 & A S A

B 20 pL i AR AE €835 4. 55 BCRL i 1D B 6 R [
PE 4% SRR DA T AU R D B A

NGRS OE P Rl N @ SR =R TR
0.05 g, FH UL sl AHV i 46 B 2 50 mL AR Jy 4 o
VS 4 KG9 R BROPR E S 5 K 4. 0,3.5,3. 0,2, 5,
2.0,1.5,1. 0 mL, I sh M B = 50 mL, fid i 5
R4k 0. 08,0.07,0. 06,0. 05,0, 04,0. 03,
0.02 mg/mL ¥, #4 B8 134 0 3% 45 A 47 43 #r » LA
WA THT R o) SR N AR s s o 7 3 YA IO 0 YR JEE () oAy
A R 22 i B o 1 2%

5 2 B e - OBV VD B0 I S R R IR R

W 1T B S RSD e
[ i 56 - 4% B AL T HE A9 15 A S R v v R OA
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Fros 0 80% ,100% ,120% 3 AN 7K i A4k & L 4
en k1, 2,3, 4% B8 B 8 J7 vk I )R B o vk R
5394 0. 04,0.05,0. 06 mg/mL 47 NAFE B, 3t
SR, [l 28 = S 2 ) B g /S B AR 2 A X
100%,
1.4 200 B EESANBEEERE

e R A2 0 R SR R [ B 24 ) 2010 AR IR —
LB S 2 R M R 1 S R0 A Y R R
Wk AT T 6 S A IR EE ek e L 10 d ol
P 24 A F CE A . 4 B URE 24 K
il e Y R AR H R E T AN PR
WIRE o H A X BE UD B & B 5N A X
3T A& 10 mL: 2.0 g, 3 DHEK At 5 73
S5 20120801,20120802,20120803, H 1] 7 ¥ /R 2=
Sl 245 M0 A7 R 2 ) O 4 ) 59 BOvE VD B T S

Feg T AT IR EE (40£2) °C L AR B (75 +5) %
HCE 6 AN 0 R A T BORE 1Yk e R P R A
F I H AT R

14,2 kamigik# EREEMT M5 LB
A BT 2 5 AR e eI A b, R T IR
(4 5004+500) Ix W24 FiE 10 d, T4 0,5,10
REURE 4 RS e M 8 05 2200 H iF AT A

4.3 ZREwE X% A0 & T R E R R
FE R AR (2542) C L MIRHEB E (6010) % ik
24N BTF 0,3.6,9,12,18,24 A H BURE,
WERS e Pk A5 A T R AT R I, DL R i 24 1
A0

2 HRH55M0
2.1 20 BEEDPETHBENFEITE

PEAT R E PRI 2.1.1 RAEFMNFEAEBRKALY A E BEH
L4l & dmik X 5 f Rl 5l T e IR E 8 5 FIPCACIE 52 g 45 R WL 3% 2,
®?2 BEBRFAMUELZRE L, GHER
Table 2 Mixed solvent dosage proportion screening L, (3*) orthogonal results
iﬁgﬁé}:éﬂ (A B 400(B) . PR
rouping . Polyethylene pH(C) <
experiment Meglumine glycol 400 Character
1 1 1 1 2 d B KR E 455 2 d bulk crystallization precipitation
2 1 2 2 5 d i KE4E S 5 d bulk crystallization precipitation
3 1 3 3 11 d #r 2 HE4h 5 11 d precipitate a small amount of crystallization
4 2 1 2 17 d #ri K455 17 d bulk crystallization precipitation
5 2 2 3 21 d Hr i 2D 45 f 21 d precipitate a small amount of crystallization
6 2 3 1 2 d Hr K456 2 d bulk crystallization precipitation
7 3 1 3 30 d 45 M 30 d no crystallization precipitation
8 3 2 1 2 d B K455 2 d bulk crystallization precipitation
9 3 3 2 30 d TLLE AT 30 d no crystallization precipitation

HH 2 2 A%, A3B3C2 S s fEIC Lb 45 14 B 4 1R
20 %6 % F iz .20 Y0 B & % 400, pH {H 9. 5~10. 5 fit
Tl R VD B W AR AF O R T i MO T L O A
TR A I WY GG A 11 B L I s P DA
VD B SR A BC R AL T R BIE TP R 100 g RS T
400 A7 100 mL A F iz 100 g, 20 0 & S AL BV WS
B pH 9. 5~10. 5) . {5 KN ZE 500 mL,

2.1.2 20% BV EEHRNEILHHE K
P TF 200 45 5 L Bt 20 %0 B b B v S ok %) 1 £

T2 A POE BB S KR = 80 °C LA LR T5
oA I BEFE . AL T R L
400 Bt 1 I M IS A R Ve U B B PR VA AL 0 B
20 0 S AU A0 B I VLT I ZE R L PRI 5T, 9 pH
fHZ 9.5~10.5, M UE KT U8 . LR THEEf, 121 “CHA
He K 20 mins KT . %5

2.1.3 EHAFRESELS TN HBEHD
BEHmle rkREELERRB RN v=
10 000 000x+0. 785 7, R* =1. 000 0, £ P 1t [l
0.02~0.08 mg/mL(|& 1),

14
151 »=10 000 000x+0.785 7
“ R*=1.0000

£ 10t
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Fig. 1 The standard curve of enrafloxacin



18 P JE AR MBI A2 4R (A SRR 2 B 5 45 &

% IR (2= 6) I 15 7 By 0 1w e AT 25 Ak B T 1 20 06 R VD B i 4
7 233 515.7,RSD {2} 0. 03% ./NF 1. 50 % (& 3); W25 & 198, 0% ~102. 0% . B g al 48, it
WIS ) AE 99, 7% ~100. 1%, 3 AN JREWRER  HeRiE2EH R by s mlle rikh
RSD {H#/NF 1.50% (£ 1), HPLC,
®3 BEVESENEHRZERRER

Table 3 Precision measurement of enrafloxacin

R T B! T B RSD {8/ %
Number of samples Peak area The average peak area RSD values
1 7 236 691
2 7 234 520
3 7231232 7 233 515.7 0.03
4 7233017
5 7 234 152
6 7 231 482

4 BEDESENENEKRNKEER

Table 4 Determination of recovery rate of enrafloxacin

¥ Y BRI/ (mg + mL 1) W% / % RSD {8/ %
Serial number Drug concentration Recovery rate RSD values
1 0. 04 100. 1 0.52
2 0.05 99.7 0. 50
3 0. 06 100. 1 0. 54
2.2 200 B B ESREMREMEIRE Vi UD L S IR TR A A LR AR A R TR B T
=)

20 %0 RV B T B IR B o 3 4 56 ot o e 3k pH A 9.5~10.5, % 98. 0% ~102. 0%, ¥ 55 &
I RCE R AR B 45 R W E 5~7, 200 BBV R 2010 AERR M2 L L PR S Y R R RR E AT Y,
TWHW 3 MR EMER IS R (R 5~ FP.20% 8 AR R 2 4F,

RO 0ONBHEDPEFTHREEMERELER

Table 5 Results of accelerated test on 20% enrofloxacin injection temperature

B A /1 SRR i1 o R i 2
Batch number Time Character Clarity enrofloxacin
0 IR B AL Light yellow #34 Clarification 10. 1 100. 5
1 R # {4 Light yellow %1% Clarification 10. 2 100. 1
20120801 2 RH (A Light yellow 781 Clarification 9.7 99. 6
3 R # M Light yellow V& Clarification 10.0 99.9
4 R W {0 Light yellow 74 Clarification 10. 1 101.1
5 %4 Light yellow 1% Clarification 10.1 101. 2
6 R E A Light yellow 1 Clarification 10. 2 100. 3
0 % Light yellow %1% Clarification 10.1 100. 5
1 W Light yellow %1% Clarification 10. 2 100. 1
2 R # {0 Light yellow %% Clarification 9.7 99. 6
20120802 3 R B Light yellow i Clarification 10. 0 99.9
4 %R 0 Light yellow #34 Clarification 10. 1 101. 1
5 R # M Light yellow % Clarification 10. 3 101.0
6 R # 4 Light yellow &% Clarification 10. 2 100. 3
0 R # 4 Light yellow V8 Clarification 9.1 98.9
1 R 4 Light yellow #74 Clarification 9.9 100. 6
2 R # {4 Light yellow %1% Clarification 10. 2 101.5
20120803 3 R # M Light yellow &% Clarification 10. 4 99.9
4 R Light yellow #15 Clarification 10. 3 101. 4
5 IR # {4 Light yellow 74 Clarification 9.8 101.0
6 R # {4 Light yellow % Clarification 10.0 100. 2
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Table 6  Accelerated test results of 20% enrofloxacin injection
it 5 i i /d SR 2 BRI S
Batch number Time Character Clarity pH Content O.f
enrofloxacin
0 % 0, Light yellow V8 Clarification 10. 3 101. 2
20120801 5 8 {4 Light yellow W Clarification 10.4 100. 9
10 W Light yellow 73 Clarification 10.2 101. 4
0 R  Light yellow ¥ 3 Clarification 10.0 100. 5
20120802 5 %k Light yellow P35 Clarification 10. 1 98.9
10 R #i {8 Light yellow % Clarification 10. 4 99.7
0 R # {4 Light yellow V34 Clarification 9.8 98. 8
20120803 5 Wk ¥ {8, Light yellow 3% Clarification 10.0 100. 4
10 R B0, Light yellow V83 Clarification 10.2 101. 2
7T 0XBEDEFHAMERERIEER
Table 7 Long-term test results of 20% enrofloxacin injection
it 2 e/ SRR i i R it 2
Batch number Time Character Clarity pH Content O.f
enrofloxacin
0 % 0 Light yellow V& Clarification 10. 3 100. 8
3 R A4 Light yellow 3% Clarification 10. 1 99. 6
6 R # {0 Light yellow 34 Clarification 9.9 101.1
20120801 9 W # f Light yellow 7% Clarification 10.2 100. 4
12 Wk # {4 Light yellow 3% Clarification 10. 2 99. 4
18 W H A Light yellow #15 Clarification 10. 3 100. 4
24 R # {0 Light yellow % Clarification 10.1 100. 7
0 R # {4 Light yellow V3% Clarification 10. 0 101. 2
3 R # {4 Light yellow VB Clarification 10. 3 100. 5
6 R ¥ 0 Light yellow #1 Clarification 10. 4 100. 2
20120802 9 W #f Light yellow 783 Clarification 10. 3 98.6
12 % # 4 Light yellow V& Clarification 10. 4 99. 3
18 ¥R E {4 Light yellow V%5 Clarification 10.2 100. 8
24 IR ¥ {0 Light yellow W3 Clarification 9.9 99.5
0 R # {4 Light yellow &% Clarification 10. 1 101. 4
3 % 0 Light yellow V& Clarification 10. 3 101.1
6 % 0, Light yellow V8 Clarification 10. 4 100. 8
20120803 9 R # {4 Light yellow W Clarification 10.0 100. 3
12 R # {0 Light yellow VB3 Clarification 10. 3 99.7
18 ¥R # M Light yellow V& Clarification 10.3 100. 7
24 R 8 0 Light yellow V8 Clarification 10. 0 100. 9

3 Lhiptiie

VR U B A SR A e R R T B
M ALY pH EA R 11,5 DL B, By 2
VR B VR R BN R H & T pH fH A L
PR DR T S B AT 3 ZU R L S A . AR B Y
2o 1E 3SR B BT Ak L 5 T e R TR BV R 1
Fb R FH A H R % Bl A T R B (N 3
DM ) 5 Rt b Bk - BRARE i T R U R %
fiff 34 Ul /D T AR A R L BRI T I S VR
pH1E.

20 00 BV U0 L 1 T R R e S R VD B R
TR B AVE L @ 2 T R 4 B 400 A

GRHCHEAR AR LA RGEE  pH Y L L R AR
P BR T B T . R MR S R B
W] Ak T R g T2 A B AT R R AR E
200 Bk b B SHRCA RO AT E N 2 4R

FHA M AR £ 1 400 B . 80 T A A Ak
B R R T I R B pH R DR T S A
JUUIBR 66 5 L 2 2R R L B 2 i 400 B —
(R P TR P ) R — 2 el % X i S 2 A
W JE HO R U R B AP B R
Te W) A5 /N Bt AP o R T A I R G
IR T I I S TR G Y SR — U T A R
NTIT T S5 R 22 49 H RIAE B 41 3R 1R IR B 52 B
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